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1.0 DECLARATI ON FOR THE RECORD OF DECI SI ON ( ROD)

1.1 SITE NAVE AND LOCATI ON

0 Operable Unit 4 (OU4), Landfill No. 3 Area, Ellsworth Air Base
(EAFB), National Priorities List Site. O Meade and Penni ngton
Counties, South Dakota

1.2 STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent describes EAFB' s sel ected remedial action for
Qperable Unit 4 (OU4), in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980
(CERCLA), as anended by the Superfund Anendrments and Reaut horization Act
of 1986 (SARA), and the National G| and Hazardous Substances Pol | ution
Conti ngency Plan (NCP).

This decision is based on the contents of the Administrative Record for
QU-4, EAFB. The US Environmental Protection Agency (EPA) and the South
Dakot a Departnent of Environnent and Natural Resources (SDDENR) concur
with the selected renedial action

1.3 ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances from OU-4, if not
addressed by inplementing the response action selected in this Record of
Deci sion (ROD), may present an inm nent and substantial endangernment to
public health, welfare, or the environment.

1.4 DESCRI PTI ON OF SELECTED REMEDY

Twel ve operable units (QUs), have been identified at EAFB. This ROD is for
a renedial action at O 4 and is the sixth ROD for EAFB

The selected alternative for the landfill, soil cover, includes the
foll owi ng nmaj or conponents:

O Institutional controls for the landfill area;

0 Placing a soil cover capable of sustaining perennial vegetation



over the landfill area;

O Landfill gas nonitoring and passive collection system as
necessary;

0 Long-termnonitoring and mai nt enance.

The selected alternative for the ground water, punp and treat, includes the
foll owi ng nmaj or conponents:

0 Continued operation of the interimrenmedial action (IRA) which
consi sts of renoval and treatnent of contani nated ground
water; O Installation of recovery trenches and/or additiona
extraction wells to be added to the
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exi sting | RA ground-water recovery system

0 Treatnent of renoved ground water at the treatment plant built for
the | RA

0 Discharge of treated ground water to a surface water drai nage, to
t he Base wastewater treatnment plant, or by underground
i njection.

1.5 STATUTORY DETERM NATI ON

The selected renedy is protective of human health and the environment,
conplies with Federal and State of South Dakota requirenents that are
| egal |y applicable or relevant and appropriate to the renedi al action
and is cost-effective. This remedy utilizes permanent solutions and
alternative treatnent (or resource recovery) technologies, to the
maxi mum extent practicable for OJ)4. However, because treatnent of the
principal elenent. The size of the landfill and the fact that there are
no apparent on-site hot spots that represent nmmjor sources of
contam nation preclude a remedy in which contam nants coul d be excavated
and treated effectively. The renmedy for ground water satisfies the
statutory preference for treatnent as a principal elenent.

Because this renedy will result in low levels of hazardous substances
remai ni ng on-site beneath the landfill cover area, a review will be
conducted at | east every five years after signing the ROD to ensure that
the renedy continues to provi de adequate protection of human health and
t he environment.
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1.6 SI GNATURE AND AGENCY CONCURRENCE ON THE REMEDY

BRETT M DULA Dat e Li eut enant
Ceneral, USAF Vi ce Commander

<I MG SRC 0896121>
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1.6 SI GNATURE AND AGENCY CONCURRENCE ON THE REMEDY



<I MG SRC 0896121A>

JACK W MCGRAW Date Admi nistrator US
Envi ronnental Protection Agency Region 8

NETTIE H. MYERS, Secretary Dat e Departnent of
Envi ronment and Nat ural Resources State of South Dakota
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2.0 DECI SI ON SUMVARY
2.1 SITE NAME AND LOCATI ON

EAFB is a U.S. Air Force Conbat Conmand (ACC) installation located 12 miles
east of Rapid City, South Dakota, and adjacent to the small conmmunity of
Box El der (Figure 2-1).

EAFB covers approxi mately 4,858 acres within Meade and Penni ngton counties
and includes runways and airfield operation, industrial areas, and
housi ng and recreational facilities (Figure 2- 2). Open | and,
containing a few private residences, lies adjacent to EAFB on the north,
south, and west, while residential and comercial areas lie to the east
of the Base.

2.2 OPERABLE UNIT 4 (QU-4) DESCRI PTI ON H STORY AND REGULATORY OVERSI GHT
ACTI VI TI ES

2.2.1 Description/History

El |l sworth Air Force Base (EAFB) was officially activated July 1942 as the
Rapid City Arny Air Base, a training facility for B-17 bonber crews. It
became a permanent facility in 1948 with the 28th Strategic
Reconnai ssance Wng as its host unit. Historically, EAFB has been the
headquarters of operations for a variety of aircraft, as well as the
Titan | Intercontinental Ballistic Mssile, and the Mnuteman | and
M nuteman Il nmissile systens. The Air Force has provided support,
trai ning, naintenance, and/or testing facilities at EAFB. Presently,

t he 28t h Bonbardnent Wng (B-1B bonbers) is the host unit of EAFB. QU4



consists of Landfill No.3 which is approximately 35-40 acres in size and
is located in the southwestern corner of EAFB (Figure 2-3). The
landfill was active between 1965 and 1976 as a trench and fil

operation. The trenches were approximately 13 to 15 ft deep. One open
trench was used for disposal of construction denmplition debris during
the m d-1980s. Digested wastewater treatnment plant biomass was al so

added to the landfill at this time. A recent exam nation of 1946 and
1952 aerial photographs of EAFB indicated that sone landfill activity
may have occurred prior to 1965. Solid waste generated on-Base has been
di sposed of by contract at an off-Base sanitary landfill since 1976.
Shop wastes (liquids and paints), industrial sewer sludge and oils, and
m scel | aneous refuse were placed in Landfill No. 3. During the

m d-1970s, a gravel-filled waste-oil pit was operated in the southwest
corner of the QU for about one year. The contents of approximtely 100
55-gal l on druns contai ning waste oil and fuel were placed in the
waste-oil pit. Prior to 1982, the southwest corner of OJ4 was al so
used as a staging area for 55-gallon druns containing waste oil and
fuel. Recently, the southwest corner of OJ4 was used to stage asphalt
rubble. The asphalt rubble was renoved in the fall of 1993. The exact
| ocations of the waste pit and drum stagi ng area are not known, but are
presunably in the vicinity of the former asphalt waste pile area. During
1982 and 1983, OU-4 was used as a disposal site for soil containing
Pramtol, a herbicide, and sodiumchromate, a |launch facility cool ant.

The topography at OJ44 is fairly level, with a slight slope toward the
south and east, and a few
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broad, shall ow depressions. The western portion of the QU sl opes gently
toward the west. A series of east-west trending depressions are visible
on aerial photographs, and are assuned to be the surface reflection of
historical trench and fill operations.

A shal | ow aqui fer has been identified at depths of 10 feet to 50 feet
beneat h the ground surface at EAFB. The top of the shallow aquifer at
QU4 varies seasonally, but is generally 14 ft to 32 ft bel ow the ground
surface. This ground water is classified as having a beneficial use as
a drinking water supply suitable for human consunption (ARSD Chapt er
74:03: 15, G oundwater Quality Standards). The shallow aquifer may al so
di scharge to the surface. However, no known seeps or springs were
identified at OU-4.

Deeper bedrock aquifers al so exist beneath EAFB. These deeper aquifers are
separated fromthe shall ow aquifer by 800 feet of |ow perneability clays
and silts. In the past, EAFB utilized these deeper aquifers for its
wat er supply. Presently, EAFB obtains its potable water fromthe Rapid
City Municipal Distribution System



2.2.2 Regulatory Oversight Activities

Envi ronnental investigation activities at EAFB were initiated by the Ar
Force in 1985 through an Installation Restoration Program (I RP) Phase
Installati on Assessnment/Records Search and Phase 11
Confirmation/Quantification. The Phase | study, dated Septenber, 1985,
identified a total of 17 locations at EAFB where rel eases invol ving
hazar dous substances potentially occurred.

In Phase Il of the IRP investigation, field activities included soil vapor
surveys, geophysical surveys, surface and subsurface soil sanpling,
ground-wat er sanpling, ground-water hydrologic testing, and ecol ogica
i nvesti gations.

On August 30, 1990 (55 Federal Register 35509), EAFB was listed on the U S.
EPA's National Priorities List (NPL). A Federal Facilities Agreenent
(FFA) was signed in January 1992 by the Air Force, EPA, and the State of
South Dakota (State) and went into effect on April 1, 1992. The FFA
establ i shes a procedural franmework and schedul e for devel oping,

i npl enenting, and nonitoring appropriate response actions for EAFB in
accordance with the Conprehensive Environnental Response, Conpensation
and Liabilities Act of 1980 (CERCLA), as anended by the Superfund
Amendnent s and Reaut horization Act of 1986 (SARA), and the National GOl
and Hazardous Substances Pol lution Contingency Plan (NCP). It also
states the oversight procedures for EPA and the State to ensure Air
Force conpliance with the specific requirenents. The FFA identified 11
site-specific operable units (QUs) and a Base-w de ground-water operable
unit. The Base-w de ground-water QU is primarily used to address
contam nat ed ground water that was not addressed during the

i nvestigation of a site-specific QU

Listing on the NPL and execution of the FFA required the U.S. Air Force to
performa renedial investigation/feasibility study (RI/FS) to
i nvestigate the 12 operable units. In 1993 and 1994, an extensive R
field programwas conducted to characterize conditions at OQJ 4. The
program i ncl uded: a soil vapor survey, geophysical survey using
el ectronagnetics, drilling and sanpling of boreholes, installation of
nonitoring wells, slug testing of nonitoring wells, ground-water
sanpl i ng, geotechnical analysis of soil sanples, ecological evaluation
assessnment of human health
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ri sks, and revi ew and conpilation of previous IRP investigations.
Col l ection and | aboratory analysis of soil, ground-water, and sedi nment
sanples were included in the R field program

A ROD for an interimrenedial action (IRA) for OJ4 was signed on 16 May



1995.

The objectives of the IRA were (1) to prevent additiona

transport of contam nated ground water beyond the Base boundary and (2)
to renedi ate ground water in areas which contained hi gher concentrations
of contam nants beyond the Base boundary. The |IRA consists of renoving
contam nat ed ground water using ground-water wells, and treatment of the
cont am nat ed ground water consisting of filtration, air stripping, and
activated-carbon adsorption. The treatnment system was constructed as

part

of the IRA

2.3 H GHLIGATS OF COVWWUNI TY PARTI Cl PATI ON

Conmmuni t

y relations activities that have taken place at EAFB to date

i ncl uded:

O

F: \ PRQJ\

FFA process. After preparation of the FFA by the USAF, EPA, and
SDDENR, the docunent was published for conment. The FFA
becarme effective April 1, 1992.

Adm nistrative Record. An Adm nistrative Record for information
was established in Building 8203 at EAFB. The Admi nistrative
Record contains informati on used to support USAF
deci si on-nmaking. All the docunents in the Adm nistrative
Record are available to the public.

Information repositories. An Admnistrative Record outline is
| ocated at the Rapid City Library (public repository).

Conmunity Relations Plan (CRP). The CRP was prepared and has been
accepted by EPA and the State of South Dakota and is being
i npl enented. An update to this plan will be prepared in
1996.

Restoration Advisory Board (RAB). The RAB has been formed to
facilitate public input in the cleanup and neets quarterly.
In addition to USAF, EPA, and South Dakota oversi ght
personnel, the RAB includes comunity |eaders and | oca
representatives fromthe surroundi ng area

Mailing list. A miling list of all interested parties in the
conmunity i s nmaintai ned by EAFB and updated regul arly.

Fact sheet. A fact sheet describing the status of the IRP at EAFB
was distributed to the mailing |list addressees in 1992.

pen house. An infornmational neeting on the status of the IRP and
ot her environnental efforts at EAFB was held on May 6, 1993.
An open house format was al so used during the Novenber 16,
1995 Restoration Advisory Board neeting.
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0 Newspaper articles. Articles have been witten for the Base
newspaper regarding IRP activity.

O Proposed Plan. The proposed plan on this action was distributed to
the mailing |ist addressees for their comrents.

A public conment period was held from Septenber 18 to Cctober 18, 1995, and
a public neeting was held on Septenber 26, 1995. At this neeting,
representatives from EAFB answered questi ons about the renedial action.
A response to the coments received during this period is included in
t he Responsiveness Sumary, which is part of this Record of Decision
(ROD) .

This ROD is based on the contents of the Admi nistrative Record for O 4, in
accordance with the CERCLA, as amended by SARA, and the NCP. The RI/FS
reports and the Proposed Plan for QU4 provide infornation about QU4
and the selected remedy. These docunents are available at the
Informati on Repositories at EAFB and the Rapid City Public Library.

2.4 SCOPE AND ROLE OF RESPONSE ACTI ON

The FFA identified 11 site-specific OUs and Base-w de ground-water OU. The
12 operable units are identified as foll ows:

QU1 Fire Protection Training Area OUJ2 Landfills Nos. 1
and 6 OU- 3 Landfill No. 2 OJ4 Landfill No. 3 QU5
Landfill No. 4 QU6 Landfill No. 5 QU7 Weapons St orage
Area OU-8 Expl osive Ordnance Di sposal Area (Pramitol Spill)
QU9 AOd Auto Hobby Shop Area QU 10 North Hanger Conpl ex
oU 11 Base-wi de Ground Water OU-12 Hardfill No. 1

Thi s ROD docunents the selected renedial action (RA) at Q)4 and is the
sixth ROD for EAFB. The renedi al action objectives (RAGs) are to reduce
the potential risks posed by contam nants in surface soils and ground
water, to reduce the nobility of potential contam nants in the |andfill
t hrough contai nnent, and to prevent ingestion of contan nated ground
wat er .

The devel opnent of alternatives for the landfill was conducted under EPA's
Presunptive Renedi es Approach [Presunptive Renedi es: Policy and
Procedures (OSVER Directive 9355.0-47FS); Presunptive Remedy for CERCLA
Muni ci pal Landfill Sites (OSVER Directive 9355.0-49FS)]. Sel ection of
an alternative for renedi ation was streamined by using preferred
t echnol ogi es based on historical patterns of renmedy sel ection and EPA' s
scientific and engi neering eval uation of performance data on technol ogy
i mpl enent ati on.
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The presunptive renedy stipul ates contai nment as the appropriate renmedy for
landfill. The response action, contai nnent by soil cover, would
mnimze risk associated with the ingestion, dermal contact, and
i nhal ati on exposure pat hways.

The area of attai nment defines the area over which prelimnary renediation
goal s woul d be achi eved, and is based on the RAGs. The area of

attainment for the landfill includes areas not neeting appropriate
cl osure standards. The area of attainnent for ground water is defined
by those areas beyond the landfill boundary wi th contam nants at

concentrations above renedi ati on goal s.
2.5 SITE CHARACTERI STI CS

This section describes the presence and distribution of contam nants at
QU4 as a result of past activities.

2.5.1 Soi
Vol atil e Organi ¢ Conpounds (VQOCs)

Si xt een separate VOCs were reported in soil sanples from QU 4. Tol uene was
the only reported VOC in surface soil sanples. Acetone, toluene,
et hyl benzene, xyl enes, octanethylcyclotetrasiloxane, trichloroethane
(TCE), and 1, 2-total-dichloroethene were the nost conmonly reported VOCs
in subsurface soil sanples. Octanethyltetrasiloxane is a |aboratory
artifact, and not a site contam nant. No specific pattern of VOC
contami nation exists in the surface or subsurface soil

Pol ynucl ear Aromatic Hydrocarbons (PAH)

Four soil sanples taken fromlocations within Landfill No. 3 contai ned PAH
o-cresol and p-cresol. Benzo(a)pyrene was reported in three surface
soi|l sanples. Oher than tentatively identified conpounds,
oct anet hyl cycl ot etrasi | oxane and di -n-butyl phthalate, no senmivolatile
organi ¢ conpounds (SVCCs) were reported in the of f-Base soil sanpl es.
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Jet Fuel



Jet fuel was not reported in surface soil sanples. Jet fuel was reported
in six subsurface soil sanples taken within Landfill No. 3, at a naxi mum
concentration of 1,100 ng/kg.

Pestici des and Pol ychl ori nated Bi phenyl s (PCBs)

Twenty di fferent pesticides and two PCBs were reported in soil sanples. The
hi ghest frequency of reported pesticides were fromsurface soil sanples
collected within Landfill No. 3. Reported pesticides are believed to be
a result of nornal pesticide application practices on the surface,
rat her than disposal of waste product.

I norgani ¢ Anal ytes

Ei ght i norganic conpounds were reported above background in OJ 4 surface
soi| sanples. Cal cium and magnesi um were the inorgani c anal ytes nost
frequently reported above background concentration. Sixteen inorganic
anal ytes were reported above background levels in OU 4 subsurface soi
sanples. Lead, silver, and zinc were reported at 4,250, and 18 tines,
respectively, above the background range in one subsurface sanple.

Di oxi n/ Fur an

Reported dioxin/furan included: 2,3,7,8 tetrachl orodi benzofuran;
1,2,3,4,6,7,8 heptachl orodi benzo- p-di oxi n and furan; and
oct achl or odi benzo-p-di oxin and furan. The international toxic
equi val ents were bel ow the 1,000 picograns per gram (pg/g) |evel of
concern for residential soil

2.5.2 Sedinent

One sedi nent sanple was taken during the 1993 RI. This sanple was taken
froman of f-Base epheneral stream channel downgradi ent of OU- 4. Reported
anal ytes included acetone in the duplicate analysis only, eight separate
PAH conpounds, three pesticide conpounds, and inorgani c conpounds.

2.5.3 Gound Water
Organi ¢ Cont am nants

TCE and total dichloroethene (DCE) were the nost frequently reported VOCs
in ground-water sanples. TCE, vinyl chloride, and 1, 2-dichl oropropane
were reported in sanples taken fromthe shallow aquifer at or above the
Maxi mum Cont ani nant Level (MCL). Sanple results from OU 4 nmonitoring
wel I's indicate chlorinated hydrocarbons were reported in ground-water
sanples fromfour general areas. The first area extends fromthe center
of Landfill No. 3 south past the Base boundary approxi mately 2,000 feet.
The second area is in the southwestern corner of the landfill, and
extends off-Base to the south and southwest. There is sonme indication
that these two areas may be interconnected. The third area is an
i sol ated occurrence in the northeast corner of the
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QU. A fourth areais in the vicinity of the control tower.

O f-Base ground-water sanples were taken from seven donestic and three
livestock wells. Five different analytes including: trichloroethane
(TCA), dichloroethane (DCA), total DCE, acetone and TCE were reported
The hi ghest concentrations were reported in sanples fromthe |ivestock
wells. Of-Base sanpling of donestic and |ivestock wells has been
conducted since 1990. Results fromthe first two sanpling events
conducted in 1990 reported four separate VOCs. Results fromthe third
sanpling event reported seven different VOCs. The MCL for TCE was
exceeded in two instances during the off-Base investigations.
Concentrations of 75 am/L were reported in a sanple froma |ivestock
well and 25 am/L in a donestic well. As a result, the donmestic well was
taken out of service in July 1991. (Quarterly off-Base ground-water
noni toring was inplenented by the Air Force in February 1994. (One
i nci dence of TCE above the MCL occurred in a Decenber 1994 sanpl e.

Ni neteen different SVOCs anal ytes were reported in ground-water sanples
from OU 4. Bis(2-chloroethyl)ether and 1, 4-di chl orobenzene were the nost
frequently reported SVOCs in ground-water sanples.
1,2,4-trichl orobenzene was reported once above the MCL of 70 ug/L.

Pent achl or ophenol was reported once at 1 ug/L, equal to the MCL.

Fourteen different pesticides were reported in eight ground-water sanples.
Al drin, al pha-BHC, beta-BHC, heptachlor, and heptachl or epoxide were the
nost frequently reported pesticides in OJ4 ground-water sanmples. The
hi ghest reported pesticide value was for proneton, which was reported
once at a concentration of 0.95 ug/L.

I norgani ¢ Cont am nants
Sevent een i norgani c conpounds exceeded background ranges in ground-water
sanpl es. Antinmony, cadnium nanganese, |ead, nickel, and sel eniumwere
reported at values that exceeded the MCL in a | east one sanple. However,
anti nony, manganese, and sel enium were al so reported i n background
sanpl es above the MCL, and are believed to naturally occur at higher
concentrations in the area.
2.6 SITE Rl SK SUMARY
Human Heal th Ri sks
Ri sk Assessnent Process
The assessnent of human health risks for this QU considered the foll ow ng
topics: (1) Contam nants of concern (COCs) in ground-water, sedinment, and
soi | sanples taken at QU 4;
(2) Current and future | and-use conditions;

(3) Potential environmental pathways by which popul ati ons m ght be
exposed;
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(4) Estimated exposure point concentrations of COCs;
(5) Estimated intake |levels of the COCs;
(6) Toxicity of the COCs; and

(7) Uncertainties in the assessnents of exposure, toxicity, and
general risks.

Noncar ci nogeni ¢ and carci nogenic risks were calculated for the foll ow ng
si x potential exposure groups:

(1) Current EAFB nai ntenance personnel now ng grass on-site;
(2) Current off-Base residential use of ground water
(3) The future adult living on-site who ingests surface soil

(4) The future child/adult living on-site who ingests and showers
wi th shal | ow ground wat er

(5) The future child/adult living off-site who ingests and showers
wi th shal | ow ground wat er

(6) Future adult construction workers who excavate on-site for
bui | di ng resi dences.

A quantitative risk assessnent was performed for the ground water, soil
sediment, and air. The risk assessnent eval uated potential effects on
human heal th posed by exposure to contaninants within OU 4. Carcinogenic
risks were estimted as the increnmental probability of an individua
devel opi ng cancer over a lifetinme as a result of exposure to a potentia
cancer causing chem cal. The acceptable risk range expressed as a
probability is one cancer incident in ten-thousand people to one cancer
incident in a mllion people. This level of risk is also denoted by 1 x
10-4 to 1 x 10-6. Risks within the acceptable risk range nay or may not
warrant renedi al action dependi ng upon site-specific circunstances.

Ri sks bel ow this range cannot be differentiated fromthe background
occurrence of cancer in human popul ations. Risks calculated in a risk
assessment are potential risks and are excess (i.e., over background)
cancer risks due to exposure fromcontam nants at the QU

Noncar ci nogeni ¢ health risks are evaluated using a hazard index (H). If
the hazard index is | ess than or equal to one, the contani nant
concentration is considered an acceptable | evel and generally assumnes
that the human popul ati on may be exposed to it during a 30-year period
wi t hout adverse health effects.
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Ri sk Assessment Results

The risk assessment for OU-4 indicated that the chem cal which contributed
the majority of the risk in the soil was benzo(a)pyrene [a pol ynucl ear
aromati ¢ hydrocarbon (PAH)]. However, only three of five sanples had
reported benzo(a)pyrene concentrations in excess of the reasonable
maxi mum exposure (RVME) 10-6 risk range. None of the sanple
concentrations exceeded the central tendency/average risk range.
However, due to the heterogeneity of the landfill contents, uncertainty
is associated with the calculated risk values for the surface soil

The foll owi ng conpounds were identified in the risk assessnment as
contributing to unacceptable risk (risk drivers) in ground water
on-Base: vinyl chloride, 1,1-DCE, TCE, n-nitroso-di-n- propylam ne
bi s(2-chl oroet hyl )ether, 1,4-dichlorobenzene, aldrin, al pha-BHC, and
heptachlor. 1In addition, 1,2,4-trichlorobenzene, cadm um and |ead were
reported above the MCL in on-Base ground-water sanples. Total-1,2-DCE
was reported above the MCL for cis-1,2-DCE i n on-Base ground-wat er

sanpl es.

Vinyl chloride, 1,1-DCE, TCE, 1,2-DCA, and al pha-BHC were identified as
risk drivers in off-Base ground water. |n addition, |ead and
total -1, 2-DCE were reported above the MCL in off-Base ground water
sanpl es.

Ri sk Assessment Concl usi ons

Renedi ati on of the ground water is warranted based on the risk to human
heal th i ngesting and contacti ng contam nated ground water. Renedia
action is warranted for the landfill based on potential risk to human
health from future rel eases of hazardous substances. Contami nants in
the landfill may | each downward to contanmi nate the underlying ground
water. O f-Base residents may then ingest or cone in contact with the
contam nated ground water. Also, the surface of the landfill nay erode,
t hus exposing off-Base residents to contanmi nants in both surface water
and air. Due to the potential heterogeneity of the waste materials
present within the landfills, a conplete characterization of waste

materials present was not possible during the RI. This adds a degree of
uncertainty to the risk assessment for the landfill contents. Rather
than attenpting to fully characterize landfill contents and gain nore

certainty in the risk assessnent, the Air Force utilized guidance

devel oped by EPA titled Presunptive Renedy for CERCLA Munici pal Landfil
Sites (OSVER Directive 9355.0-49FS). The presunptive renedy for
landfills is containnent (capping) of landfill contents. Using the
presunptive renedy strategy, a quantitative risk assessnment is not



necessary to eval uate whet her the contai nnent renedy addresses al
exposure pat hways and contam nants potentially associated with a

landfill. Rather, all potential exposure pathways can be identified
usi ng the conceptual site nbdel and conpared to the pat hways addressed
by the presunptive remedy. Containment of the landfill contents

addr esses exposure pathways and risks nornally associated with
landfills. The contam nant exposure pat hways for the potential risks
associated with the landfill contents at OJ4 include (1) direct

physi cal contact with the landfill contents and (2) consunption or
contact with ground water that nmay becone contani nated.

Actual or threatened rel eases of hazardous substances from OU-4, if not
addressed by inplementing the response action selected in this Record of
Deci sion (ROD), may present an inmm nent and substantial endangernent to
public health, welfare, and the environnent.

F:\ PRQJ\ 6037883\ FS\ ROD\ FI NAL\ QU4FI NAL. WPD April 1996

Fi nal Record of Decision Operable
Uni t
4
Ells
Air
Forc
Base
Sout
Dako

Ecol ogi cal Ri sks

An ecol ogi cal risk evaluation of O 4 was based on a conbi nation of data
and literature reviews, field and | aboratory anal yses, anal yte
eval uation and screening, and prelimnary risk screening. The pertinent
findings are summari zed bel ow.

A variety of aninal species may live, forage, or nest in OJ4 habitats.
These species include various types of invertebrates, anphibians, birds,
and mamal s.  Terrestrial vegetation and soil faunal communities do not
reveal characteristics that indicated chem cal-related inpacts. This
finding is consistent with the relatively low |l evels of contam nants in
the soil.

Because of the altered natural environment at OU-4, rare, threatened, or
endangered species are unlikely to utilize the area for nore than brief,
periodic habitat. Due to the low |l evels of contam nant concentrations,
t he contani nants do not pose an unacceptable risk to these species. In
addition, the limted contact these species would have with OJ 4 ensures
unacceptable risk to a single individual is not likely to occur

Findings of the RI indicate that the contam nants at OJ4 are not altering
the ecol ogy to unacceptable | evels. A Base-w de ecol ogical risk
assessment will be conducted as part of OU 11, and OJ4 will be included
in this Base-w de eval uation

2.7 DESCRI PTI ON OF ALTERNATI VES

Presunptive Renedy for CERCLA Municipal Landfill Sites, (OSWER Directive
9355. 3-11FS) was the basis for the abbreviated feasibility study (FS)



The OSWER directive established contai nnent of the contam nation wthin
the landfill as the presunptive remedy for nunicipal landfills.

Al t hough not specifically identified as a nunicipal landfill, OJ4 exhibits
characteristics that nmake this presunptive renmedy applicable. The
alternatives are briefly described below. A nore detailed description
is provided in the FS report.

O Alternative 1 (Landfill)
0 No Action

0 The no action alternative represents the baseline condition at QU4
and refers to taking no further action at Landfill No. 3.

O Alternative 2 (Landfill) - Institutional Controls
O Institutional controls (access restrictions and deed restrictions).

O Monitoring of ground water.

F: \ PRQJ\ 6037883\ FS\ ROD\ FI NAL\ QU4FI NAL. WPD April 1996

Fi nal Record of Decision Operable

Uni t
4
Ells
Air
Forc
Base
Sout
Dako

0 Repair of existing cover in the southwest corner, as necessary.

0 Long-term mai ntenance of existing soil cover.

O Alternative 3 (Landfill) - Capping

O Mnitoring and institutional controls as stated in Alternative 2.

0 Place soil cover capable of sustaining vegetation on the area of

attainnment at the landfill.

O Mnitoring for landfill gas around the landfill perineter and
install a with passive gas venting |layer as part of the soi
cover, as necessary.

0 Long-term nmai ntenance of soil cover.

O Alternative 4 (Gound Water) - No Further Action

0 No Further Action

0 The no further action alternative represents the baseline condition

at OU4 and refers to taking no further action for the ground
water at OU-4.



O Alternative 5 (Ground Water) - G ound-Water Recovery Trench/IRA
Treat ment Pl ant/ Di scharge

O Install ground-water recovery trenches al ong the sout hern Base
boundary, and in the off- Base plune.

0 Treat extracted ground water at the IRA treatnent plant.

0 Discharge of treated ground water to a surface water drainage
channel

O Underground injection of ground water is retained as a conti ngency
di scharge opti on.

O Alternative 5A (Ground Water) - Slurry Wall/ G ound-Water Recovery
Trench/ | RA Treat nent Pl an/ Di scharge

0 G ound-water recovery trench and treatment conponents as stated in
Al ternative 5.

O Installation of a slurry wall upgradi ent and sidegradi ent of the
[andfill
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O Alternative 6 (Gound Water) - Extraction Wells/IRA Treat nent
Pl ant/ Di schar ge

O Install ground-water extraction wells along the southern Base
boundary, and in the off- Base plune

0 Treat extracted ground water at the existing IRA treatment plant.

0 Discharge of treated ground water to a surface water drainage
channel

0 Underground injection of treated ground water is retained as a
conti ngency di scharge option

0 Alternative 6A (Gound Water) - Slurry Wall/Extraction Wells/IRA
Treat ment Pl ant/Di scharge

0 Extraction well and treatnment conponents as stated in Alternative
6. O Installation of a slurry wall upgradi ent and si degradi ent of
the landfill.

2.8 SUWMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES



The anal ysis of alternatives coupled with the use of the presunptive renedy
conbine for a narrower range of feasible approaches to address |andfil
remedi al activities at OU 4.

The renedial action objectives for QJ4 are as foll ows:

Landfi |

0 Prevent dermal contact and ingestion of surface soils within QU4
0 Reduce the mobility of potential contaminants in the landfill.

Ground Water

0 Prevent inhalation, dermal contact, and ingestion of ground water
contai ni ng contam nants at concentrations exceeding the
renedi ati on goal s.

The area of attainnent is defined as the area which will achieve the
renmedi al action objectives after renediation is conpleted. The
physically or geographically distinct areas of OJ4 nake it feasible to
divide the QU into separate areas for purposes of evaluating attai nnent
status and determ ning appropriate response actions. QOU 4 has been
divided into four distinct areas for these purposes: 1) Landfill No. 3;
2) construction disposal area; 3) on-Base ground water, and 4) off-Base
ground water.
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Landfill No. 3

The area of attainnment for this renmedial action is the extent of Landfil
No. 3 which is approximtely 35-40 acres in size (Figure 2-3).

Construction Disposal Area

The area of attainment for ground water fromthe construction di sposal area
is at the western Base boundary.

On-Site Gound Water

Because the landfill waste will be managed in place, ground water beneath
the landfill is not within an area of attainment. The area of
attai nment for on-Base ground water will be landfill boundaries (Figure

2-4).



Of-Site Gound Water

The area of attainment for off-Base ground water is defined by those areas
wi th contam nants above renedi ation goals (MCLs, or risk-based State
Ground Water Quality Standards). This area approxi mately corresponds to
the area identified by the TCE plunme (Figure 2-4).

Pursuant to Section 40 CFR 300.430(e)(9)(iii), the renmedial action to be
i mpl enent ed shoul d be sel ected based upon consi deration of nine
evaluation criteria. These criteria are as foll ows:

1. Overall protection of human health and environment. 2. Conpliance
wi th applicable or relevant and appropriate requirenents
(ARARs). 3. Long-termeffectiveness and pernanence. 4.
Reduction of toxicity, nobility, or volunme of contam nation. 5.
Short-termeffectiveness. 6. Inplenmentability. 7. Cost. 8.
State acceptance. 9. Comunity acceptance.

The foll owi ng sections provide a brief review and conpari son of the
renmedial alternatives according to EPA's evaluation criteria.

2.8.1 Overall Protection of Human Heal th and the Environnent

The assessment of this criterion considers how the alternatives achi eve and
mai ntai n protection of human health and the environment.

Alternatives 1 and 4 (no further action) do nothing to reduce risk at OU 4.
Alternative 2 (Institutional Controls) provides for care of the QU
t hr ough mai nt enance of erosional and/or non- vegetated areas. Access
restrictions would reduce risk by reducing exposure associated with the
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landfill. Alternative 3 (Capping) provides containment (cover) of the
surface soil and the landfill contents. This would minimze risk
associ ated with exposure to soil and the future risk associated with
potentially contam nated ground water. Alternatives 5, 5A, 6, and 6A
woul d renedi ate ground water to MCLs, thus reducing risk by reducing
concentrations of contam nants in the ground water

2.8.2 Conpl i ance with ARARs

Al ternatives are assessed under this criterion in terns of conpliance with
ARARs. Applicable requirenents include cleanup standards, standards of
control and other substantive environmental protection requirenents,
criteria or limtations pronul gated under Federal or State of South
Dakota | aws that specifically address a hazardous substance, pollutant,
contam nant, renedial action, |ocation or other circunmstances at a



CERCLA site.

Rel evant and appropriate requirenments address problens or situations
sufficiently simlar to those encountered at a CERCLA site that their
use is well suited to the environmental and technical factors at a
particular site. The determination of "relevant and appropriate"
enphasi zes the simlarity and appropriateness of the requirement to a
site. ARARs are grouped into these three categories:

0 Chemcal -Specific ARARs are health or risk-based nunerical val ues or
net hodol ogi es whi ch, when applied to site-specific conditions,
result in establishnment of the ampunt or concentration that nay
be found in, or discharged to, the environment.

0 Location-Specific ARARs restrict the concentration of hazardous
substances or the conduct of activities solely because they are
in specific locations such as flood plains, wetlands, historic
pl aces, and sensitive ecosystens or habitats.

0 Action-Specific ARARs are usually technol ogy or activity-based
requirenents or linmtations on actions taken with respect to
hazar dous wast es.

A summary eval ution of Federal and State ARARs pertinent to this renedia
action is provided in Table 2-1 at the end of Section 2.0 and a
narrative di scussion of conpliance with ARARs is provided below for the
al ternative considered.

Alternatives 1 and 4 (No Further Action):

The No Further Action alternative does not conply with State soil waste
landfill closure requirenents, State criteria for petrol eum contani nated
soi|l (ARSD Chapter 74:03:32), or ground-water ARARs. No Federal or
State permts are required for this alternative. Alternatives 1 and 4
do not neet the remedial action objectives for O)4. No action would
not be taken to prevent hunan contact with contaminants in the surface
soils and ground water. Contanminants within the landfill would continue
to leach to the ground water
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Al ternative 2 (Institutional Controls):

Al ternative 2 does not neet all the State of South Dakota solid waste
landfill closure requirenents, State criteria for petrol eum contani nated
soil, or ground-water ARARs. No Federal or State permts are required
for this alternative. Alternative 2 does not neet the renedi al action
obj ectives for QU 4.



Al ternative 3 (Capping):

Alternative 3 will neet or exceed State of South Dakota Waste Managenent
Regul ati ons for the disposal of solid waste (ARSD Article 74:27) by
provi di ng contai nment of landfill contents, access/devel opnent
restrictions, and long-termnonitoring. Information fromthe renedia
i nvestigation indicates that approxinately one to two feet of cover
materi al exists over nost of the landfill. The exact cover thicknesses
t hroughout the entire landfill are unknown. The State requires a
m ni mum of two feet of cover material. Additional cover material (a
m ni mum of one foot in depth) will be added under this alternative to
achieve compliance with the State requirenents. The exact cover design
will be determ ned during the renedial design phase. The State is
Federal |y authorized for the Resource Conservation and Recovery Act
(RCRA) Subtitle D Municipal Solid Waste Program (8 Cctober 1993, 58 FR
52486). State of South Dakota renediation criteria for petrol eum
contam nated soil is not applicable within the landfill boundaries.
However, the intent of the regulations (to mninize |eaching of
contam nants to ground water) would be nmet by containment of |andfil
contents. The resulting cover will also assist in conpliance with the
Safe Drinking Water Act Maxi num Contami nant Levels (MCLs) by mnimzing
t he downward transport of contam nants to the ground water

Alternatives 5, 5A, 6 AND 6A (Ground-Water Punp and Treat):

Al ternatives 5, 5A, 6 and 6A woul d achi eve contai nnent of on-Base ground
water at the landfill boundary, in accordance with the Presunptive
Renedy Gui dance. Renpved ground water woul d be treated to achi eve MCLs.
Sufficient ground water would be renmoved and treated so that MCLs woul d
be met at the Base boundary. O f-Base contam nated ground water would
be renpbved and treated to achieve MCLs, with the ultinmte requirenent of
restoration of off-Base ground water to MCLs.

2.8.3 Long- Term Ef fecti veness and Pernanence

The assessnent of this criterion considered the |ong-termeffectiveness of
alternatives in maintaining protection of human health and the
environnent after response action objectives have been net.

Alternatives 1 and 4 would not provide additional effectiveness or
per manence in reducing the potential for direct contact or ingestion of
the surface soil or sediments. No further controls for the QU woul d be
devel oped under this alternative.

Alternative 2 would provide for increased effectiveness of access
restrictions (in addition to the general EAFB access restrictions).
Addi tionally, vegetation nai ntenance woul d reduce erosion
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potential. Permanency and reliability of these controls would be enhanced
t hrough |l ong-term nonitoring and mai ntenance of the QU. Uncertainties
exist for the ability to provide |ong-termaccess restrictions.

Alternative 3 would offer the highest |level of long-termeffectiveness.
Reduction of risk would be accorded by the soil cap. Erosion would be
limted by the devel opnent and nai ntenance of a vegetated area. Upon
conpl etion, |ong-term mai ntenance of the cover and nonitoring of ground
wat er woul d be provided. Future land uses will be allowed for the
landfill only if the integrity of the landfill cover is not conprom sed.

Al ternative 5, 5A, 6 and 6A would offer a high |evel of |long-term
ef fecti veness for ground water. Reduction of risk would be accorded by a
reduction in the concentration of chemcals in the ground water
Renedi ati on of the existing contam nated ground water in conjunction
with a landfill cover would prevent the noverment of contam nants from
beyond | andfill boundary.

2.8.4 Reduction of Toxicity, Mbility, and Vol une Through Treat nent

The assessnment of this criterion involves considering the anticipated
performance of specific treatnment technol ogies an alternative nay

enpl oy.

Alternative 1 would not provide for the reduction of toxicity, nobility, or
vol ume of the chem cals of concern in the surface soil and sedi ment.
Alternative 2 would reduce the mobility of contam nants in surface soils
t hrough | ong-term mai nt enance of existing cover soils. Alternative 3
does not use treatnent technol ogies, but reduces the nobility of the
contam nants in surface soils in the landfill area through containment.
Alternatives 5 and 6 reduce the toxicity and nobility of ground water
t hrough extraction and treatnment. Alternative 5A and 6A reduce the
toxicity, nmobility, and volume of ground water to be treated.

2.8.5 Short-Term Ef fecti veness

The assessnent of this criterion considers the effectiveness of
alternatives in maintaining protection of human health and the
environnent during the construction of a renedy until response action
obj ectives have been net.

It is not anticipated that the proposed alternatives would significantly
i npact worker or conmunity health and safety during the inplenentation
period. Alternatives 2 and 3 may inmpact comunity and worker health and
safety through dust em ssions during the initial construction phase. The
i npact could be mnimzed through dust nmitigation. Alternatives 5, 5A,
6 and 6A may inpact community and worker health and safety through
vol atile em ssions during air stripper operation. The inpact could be
m nimzed by treatnent of enissions.

Alternatives 2 and 3 nay create a short-termincrease in risk during
renmedial activities due to the inhalation exposure pathway. D sturbance
of surface soil through earthwork would result in exposure to workers.
Dust mitigation during these activities would mnimze this potentia
impact. Alternative 3 would present the potential for tenporarily
i ncreasing the opportunity for erosion of the disturbed soils, although
erosion and sedi nent control neasures will help to
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mnimze this adverse inpact.

Alternatives 5, 5A, 6 and 6A nay create a short-termincrease in risk
during renedial activities due to the inhalation of volatile conpounds
emtted by the air stripper. Ar nonitoring and emission treatnent, if
necessary, during this activity would mnimze the potential inpact.

2.8.6 | mpl enentability

The assessnent of this criterion considers the administrative and technica
feasibility of inplenmenting the alternatives and the availability of
necessary goods and services for inplementation of the response action

Alternative 1 would not be difficult to inplenent since no further action
woul d be undert aken.

Al ternative 2 requires no special or unique activities and could be
i mpl enented using locally available naterials and contractors. Long-term
noni toring woul d indi cate whether additional action would need to be
i npl enented in the future

Alternative 3 could be inplemented with standard construction equi prent,
materials, and nethods. The availability of an on- or off-Base supply
of cover material will require further consideration during the Renedia
Desi gn Analysis. Land use (or deed) restrictions can be inplenented at
EAFB by vari ous adm nistrative neans.

Al ternatives 5, 5A, 6 and 6A require no special or unique activities and
could be implenented with widely avail abl e equi pnent, naterials, and
net hods. The existing IRA treatnment plant would be utilized to treat
ground water.

2.8.7 Cost The assessnent of this criterion considers the capita
and operation and mai ntenance (QO&\) costs associ at ed
with each of the alternatives. Alternatives are
eval uated for cost in terns of both capital costs and
| ong-term O&M costs necessary to ensure continued
ef fectiveness of the alternatives. Capital costs
i nclude the sumof the direct capital costs
(materials and | abor) and indirect capital costs
(engi neering, licenses, pernits). Long-term Q&M
costs include |abor, nmaterials, energy, equipnent
repl acenent, disposal, and sanpling necessary to
ensure the future effectiveness of the alternative.
The objective of the cost analysis is to evaluate the
alternatives based on the ability to protect human
health and the environment for additional costs that
may be incurred. Cost varies between the
alternatives as a result of differences in the anmount
of materials and the level of effort required for
each alternative. A summary of the costs for each
alternative is as follows:

Al ternative No. 1 (No Action)

Total Capital Costs $0 Total Annual (Sanpling/Analysis) Costs $0



F: \ PROJ\ 6037883\ FS\ ROD\ QUAFI NAL. WPD April 1996

Fi nal Record of Decision Operable
Uni t
4
Ells
Air
Forc
Base
Sout
Dako

Alternative No. 1 (No Action)

30- Year Present Value for Annual Costs $0 Annual Cost = $0 Years = 30
Di scount Rate = 5%

TOTAL 30- Year Present Val ue $0

Alternative No. 2 (Institutional Controls)

Total Capital Costs $293, 000

Total Annual (Sanpling/ Anal ysis/ O&\W Costs $76, 000

30- Year Present Value for Annual Costs $1, 169,000 Annual Cost = $76, 000
Years = 30 Discount Rate = 5%

TOTAL 30- Year Present Val ue $1, 462, 000

Al ternative No. 3 (Capping)

Total Capital Costs $3, 004, 560

Total Annual (Sanpling/ Anal ysis/ O&\ Costs $80, 300

30- Year Present Value for Annual Costs $1, 235,000 Annual Cost = $80, 300
Years = 30 Di scount Rate = 5%

TOTAL 30- Year Present Val ue $4, 239, 500

Al ternative No. 5 (Extraction Trench and Treat nent)
Total Capital Costs 1,398, 000

Total Annual (Sanpling/Analysis/0O&W) Costs 76, 600

30- Year Present Value for Annual Costs Annual Cost = $76, 600 Years = 30
Di scount Rate = 5% 1, 178, 000

TOTAL 30- Year Present Value 2,576, 000
Al ternative No. 5A (Extraction Trench, Treatnment, and Slurry Vall)

Total Capital Costs 2,289, 000



Total Annual (Sanpling/Analysis/O&\) Cost 76, 600

30- Year Present Val ue for Annual Costs
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Annual Cost = $76,600 Years = 30 Discount Rate = 5% 1,178, 000
TOTAL 30- Year Present Val ue 3,467,000
Alternative No. 6 (Extraction Wells, Treatnent)
Total Capital Costs 1,490, 000
Total Annual (Sanpling/ Anal ysis/ O&\W Costs 82,000

30- Year Present Value for Annual Costs Annual Cost = $82,000 Years = 30
Di scount Rate = 5% 1, 261, 000

Total 30-Year Present Value 2,751, 000

Al ternative No. 6A (Extraction Wlls, Treatnent, and Slurry Wall)
Total Capital Costs 2,381, 000

Total Annual (Sanpling/ Anal ysis/ O&\W Costs 82,000

30- Year Present Value for Annual Costs Annual Cost = $82,000 Years = 30
Di scount Rate = 5% 1, 261, 000

TOTAL 30 Year Present Val ue 3, 642,000

2.8.8 St at e Accept ance

The assessnent of this criterion considered the State's preferences for
concerns about the alternatives.

The State concurs with the selected renedy. The State provi ded comrent
the renedial investigation, feasibility study, and Proposed Plan. |
accordance with the requirenents of the NCP, the State of South Dako
was al so provided the opportunity to review and conment on the ROD.
aresult of that review and after incorporating adequate responses t
the coments into the respective docunents, the State concurred with
renmedy.
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2.8.9 Conmmuni ty Acceptance

Comments offered by the public were used to assess the conmunity
acceptances of the proposed alternative. The comunity expressed their
concerns about the selected renedy during the public comment period. The
guestions and concerns of the comunity are discussed in detail in the
Responsi veness Sumary, which is Appendix B of the ROD
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2.9 SELECTED ALTERNATI VE

Based on the requirenents of CERCLA, conparative analysis of the nine
criteria, public coments, and in consultation with EPA and the State,
the Air Force has determ ned that the selected alternative is
Alternative 3, Landfill Cover; and Alternative 5, extraction trenches
and treatnent for ground water. This alternative includes institutiona
controls in conjunction with physical nodification of the QU, and
treatment of extracted ground water to reduce potential risk. Five-year
reviews of the remedy will be required because potential contani nants

will remain at OJ4 above health-based | evels follow ng conpl etion of
the installation of the landfill cover and ground-water extraction
system

Maj or conponents of Alternative 3 are:

O Installing an earthen cover over the area attai nnent (approxinmtely
35-40 acres).

O Institutional controls to prevent future use of the area for
residential use and/or limting its use to industrial uses.

O Providing for |Iong-termground-water nonitoring at the QU to
identify devel opment of future risk associated with the QU
Provi di ng | ong-term mai nt enance of the renedial actions taken at
the QU.

Installation of Soil Cover

A pre-design study woul d be conducted to verify the defined limts of the
landfill and determi ne the type of cover needed. The cover nateria
nmust be capabl e of sustaining vegetation. The pre- design study would
al so be used to determne the type of cover needed to reduce
infiltration of precipitation through the landfill and ensure continued
conpliance with the MCLs.

Based on the results of the pre-design study, either a single-layer earth
cover or nmulti-layer reduced-perneability earth cover woul d be



constructed. The selected cover would be constructed to conply with
State requirenments. The area of attainment would be filled, graded, and
contoured to maintain stability, elimnate slunping, settling, or
pondi ng of water above previously active disposal areas, and to provide
positive drainage off the landfill area. The area would al so be
vegetated to provide and nmaintain suitable vegetation to enhance
evapotranspiration and reduce infiltration and soil erosion

Institutional Controls

Institutional controls would be inplenented to prevent human exposure to

contam nated soil and ground water. These controls will include: (1)
issuing a continuing order to restrict on-site worker access to the
landfill and to restrict or control tenporary construction activities

unl ess proper protective equipnment is worn; (2) filing a notice with the
State to reconmend deni al of water appropriation permt applications to
install ground-water wells within the landfill boundary and any area

whi ch may be effected by potential contam nants; (3) filling a notice to
the deed detailing the restrictions of the continuing order and
ground-water well restrictions; and (4) a
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covenant to the deed in the event of property transfer

A continuing order woul d be issued by the Installation Commander to
restrict access to or disturbance of the landfill as |Iong as Ellsworth
AFB owns the property. Specifically, it would:

0 Restrict or place limtations on the installation of any new
underground utilities or other construction activities in the
area of the landfill; thus preventing accidental exposures to
constructi on workers.

O Provide for the use of proper protective equipnment, in the event

that access through the landfill cover is required.
0 Require that the integrity of the landfill cover be naintained.
Mai nt enance of the landfill will require devel opnent of

standard operating procedures (SOPs) to provide for
i nspections and repairs.

The continuing order also would nandate that, if the landfill cover was
ever renoved or destroyed, the area of attai nment would be re-eval uated
to determine the need for a replacenent cap or other renedial action

Continuing order requirenments will be in effect as long as the property is
owned by Ellsworth AFB. In the case of the sale or transfer of property



within OJ)4 by the United States to any other person or entity, the Air

Force will place covenants in the deed which will restrict access and
prohi bit disturbance of contam nated soils or the renedial action
wi t hout approval of the United States. These covenants will be in

effect until renoved upon agreenent of the State of South Dakota, the
U. S. Environnmental Protection Agency, and U S. Air Force or their
successors in interest. The Air Force will also include in the deed the
covenants required by section 120(h)(3) of the Conprehensive

Envi ronnent al Response, Conpensation and Liability Act (CERCLA), which
include (1) a warranty that the United States will conduct any renedia
action found to be necessary after the date of the transfer; (2) a right
of access in behalf of EPA and the Air Force or their successors in
interest to the property to participate in any response or corrective
action that mght be required after the date of transfer. The right of
access referenced in the preceding sentence shall include the State of
Sout h Dakota for purposes of conducting or participating in any response
or corrective action that mght be required after the date of transfer

Long- Term Moni tori ng and Mai nt enance

A mai nt enance program woul d be established to ensure the long-term

A

integrity on the landfill cover system would be nmintained. The
mai nt enance program woul d i ncl ude devel opnent of SOPs to provide for
i nspections, repairs, and general naintenance of the landfill.

ong-termnonitoring programw || be devel oped and inpl enented during
renedi al action and is subject to approval of both EPA and SDDENR
Cont am nant concentrations in the ground water in the off-Base area of

contam nation and at the landfill boundary would be nonitored to

eval uate the effectiveness of the landfill cover and the ground-water
treatment system and to deternine if ground-water contam nants have
been transported beyond the |andfill boundary.
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Conti nued anal ysis and nonitoring of the ground-water renedial action

system performance will be conducted to determine if the renediation
systemis approaching an asynptotic |level due to physical limtation of
the site, or the benefits of the renedial action no longer justify the
I ong- termoperation of the system Renediation goals and the renedia
alternative will be re-evaluated at that tine.

This alternative will neet the remedial action objectives and reduce the

potential risk for Q)4 by preventing future exposure to contam nants in
the surface soils and by reducing the nobility of potential contam nants
inthe landfill. This will be achieved by the construction of the
landfill cap



The maj or conponents of Alternative 5 are:

0 Continued operation of the IRA which consisted of renpval and
treatment of contaminated ground water;

O Installation recovery trenches to be added to the existing |RA
ground-wat er recovery system

0 Treatnent of renoved ground water at the |IRA treatnment plant.

0 Discharge of treated ground water to a surface water drai nage, the
Base waste- water treatnent plant, or by underground
i njection.

Conti nued Qperation of the IRA

The | RA consisted of ground-water wells to renove contam nated ground wat er
near the landfill boundary and in an area beyond the Base boundary. The

| RA al so included the construction of a treatnent plant for the
treatment of the soil gas and contami nated ground water. The I RA will
be continually operated and the additional ground-water collection
trenches (or wells) described below will be added to the system

Ground- Wat er Recovery System

G ound-water collection trenches will be installed at OJ 4 renedi ate
contam nation in the shallow alluvial ground water (Figure 2-4). The
nunber and pl acement of trenches will be eval uated during the design.
The IRA included the installation of ground water wells to renove
contam nated ground water. An evaluation will be perforned to determ ne
the effectiveness of the ground-water wells. |If the nbst cost-effective
net hod to renove contam nated ground water is by ground-water wells,
additional wells will be installed in |ieu of the proposed collection
trenches.

Treat ment and Di scharge

Ground water renoved by the recovery systemw || be treated at the
treatment plant built for the IRA. The water effluent fromthe

treatnment plant is expected to be discharged into a drai nage which flows

into Pond 001. The effluent will be nonitored prior to discharge to
determ ne the
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ef fectiveness of the treatnment system Effluent discharge standards and



Thi

nonitoring will be determ ned during the design phase and are subject to
State and EPA reviews and approvals. Underground injection or discharge
to the Base waste-water treatnent plan may be chosen as the discharge
option based on the allowabl e di scharge standard. The expected surface
di scharge will conply with the requirenents of the C ean Water Act.
Of-gas fromthe thernmal oxidizer will be nonitored to ensure conpliance
with Federal, State, and local requirenents under the provisions of the
Clean Air Act.

s alternative will neet the renmedial action objectives and reduce the
potential risk for Q)4 by preventing future exposure to contam nants in
the ground water and by reducing the nobility of potential contaninants
in the ground water.

2.10 STATUTORY DETERM NATI ONS

The sel ected renmedy neets the statutory requirenments of CERCLA as anended

by SARA. These requirenents include protection of human health and the
environnent, conpliance with ARARs, cost effectiveness, utilization of
per manent sol utions and alternative treatnent technologies to the extent
practicable. Containnent, by definition, does not attenpt to reduce the
toxicity or volunme of potentially hazardous nmaterials; rather, it
reduces the likelihood of exposure to these materials by preventing the
novermrent of materials beyond the boundaries of the landfill and
preventing direct contact with landfill material. The sel ected renedy
represents the best bal ance of tradeoffs anpbng the alternatives
considered, with respect to pertinent criteria, given the scope of the
action.

The manner in which the selected renedy neets each of these requirenments is

di scussed in the sections bel ow.

2.10.1 Protection of Human Heal th and t he Environnent

The sel ected renedy addresses health and environnental issues that were

identified in the Q)4 Rl report. Specifically, the capping
alternative

O Elimnates exposure to landfill contents by installing an earthen
cover.

0 Reduces the potential infiltration of contaminants to the ground
wat er .

0 Prevents unauthorized access to the area by installing a perineter
fence and restricted access signs.

O Provides for long-termnonitoring of ground water to identify
potential future risks associated with QJ4. The ground-water
alternative

0 Elimnates exposure to ground water by receptors of concern

0 Reduces the concentration of VOCs and netals in ground water
t her eby reduci ng

F:\ PRQJ\ 6037883\ FS\ ROD\ FI NAL\ QU4FI NAL. WPD April 1996



Fi nal Record of Decision Operable
Uni t
4
Ells
Air
Forc
Base
Sout
Dako

risk.

0 Contains the ground-water plune, thereby elimnating the mobility
of chemicals in the ground water

2.10.2 Conpliance with ARARs

Alternative 3 will neet State landfill closure requirenments by providing
contai nnent of landfill contents, access/devel opnent restrictions and
long-termnonitoring. Alternative 5 will neet Safe Drinking Water Act

maxi mum cont ani nant | evels and State Ground Water Quality Standards.
Addi tional infornmation about ARAR conpliance is contained in Section
2.8.2

| mpl enent ation of the presunptive remedy (containment by cover) strategy
for landfill has been shown by EPA to nmeet the renedial action
obj ectives by preventing direct contact with landfill contents and
i ngestion of surface soils. 2.10.3 Cost Effectiveness

The sel ected renedy provides overall effectiveness in reducing human heal th
risks relative to its costs. The presunptive renedy process insures
cost effective renedies are chosen. The chosen |andfill cover type
ensures contai nnent of the landfill contents. Site specific conditions
were used to determ ne the type of cover necessary for the landfill.
Based on the infornmation provided during the remedial investigation, a
nore costly landfill cover would not be cost effective. The sel ected
ground-wat er renedy provides the nost effective alternative for
ground-wat er renedi ation

2.10.4 Uilization of Permanent Sol utions and Alternative Treatnent
Technol ogi es to the Extent Possible

EPA has established that proper capping has proven effective in containing
landfill contents. This alternative provides |ong-term prevention of
exposure to potential landfill material, prevents unauthorized access.
The ground-water treatnent systemw |l provide |ong-term prevention of
exposure to contam nants in ground water. A |long-term ground-water
noni toring systemw ||l be inplenented to detect potential novenent of
chem cals fromthe area of attainment.

A five-year review of the selected renedy will be performed due to the
uncertainty of the landfill contents. The review will be conducted no
| ess often than every five years after the signing of the ROD to ensure
the renedy continues to provi de adequate protection of human health and
t he environment.

2.10.5 Preference for Treatnent as a Principal El enent
Treatnment of the landfill contents is not supported based on the findings

of the renedial investigation for OJ)4. No identifiable hot spots were
reported present and the risks associated with QU4 can be addressed by



elimnating exposure to the landfill contents by capping. Treatnent of
ground water by the IRA treatnent plant satisfies the statutory
requi renent of
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treatment as a principal elenent.

2.11 DOCUMENTATI ON OF SI GNI FI CANT CHANGES
The Proposed Plan identified Alternative 3, landfill cover, as the
preferred alternative. A nulti- layer soil cover was used in the

Proposed Plan as the basis for the cost estinmate for Alternative 3. The
need for a nmulti-layer cover, as opposed to a single |layer soil cover
will be evaluated as part of the renedial design. Therefore, the cover
option in Alternative 3 has been nodified to reflect the cost for a 2 ft
soi|l cover until the result of the renedial design evaluation are
avai |l abl e.

TABLE 2-1 EVALUATI ON OF FEDERAL AND STATE ARARS THAT APPLY TO OU-4,
ELLSWORTH AFB, SOUTH DAKOTA

Applicable or Rel evant and Appropriate Federal Standards, Requirenents,
Criteria and Limtations

St andard, Requirenent, Criteria or Ctations
Descri pti on ARAR Type
Applicability Limtation

Safe Drinking Water Act of 1986 42 USC 300g



Nati onal Primary Drinking Water 40 CFR Part 141.11-.12

Speci fi es maxi mum contanm nant |evels (MISs) Cheni cal Rel evant and
appropriate for federal Standards of
public water systens Class Il aquifers. 40
CFR Part 143.03 National Secondary Drinking Water

Est abl i shes secondary maxi num cont ani nant Cheni cal Rel evant and
appropriate. Standards | evel s ( SMCLs)

for public water systens. These are federally non-enforceabl e standards which
regul ate contaminants in drinking water that prinmarily affect the qualities

Est abl i shes dri nki ng

water quality goals set at 40 CFR 141.50 and | evel s of unknown or
antici pated adverse heal th Maxi mum Cont am nant Level Goals Public
Law No. 99-330, 100 effects, with an adequate margin of safety Cheni ca
Rel evant and appropriate. Stat. 642 (1986)

Cl ean Water Act of 1977 33 USC 1251-1376

Water Quality Criteria 40 CFR Part 131. 36
Establishes criteria for water quality based on Cheni cal Rel evant
and appropriate. Aquifer nmay toxicity to aquatic organisns and human health
be a federal Class Il A (discharge to surface water).

Criteria and Standards for the National 40 CFR Part 125.1.3
Establ i shes criteria and standards for technol ogy- Cheni cal Rel evant

and appropriate. Pollutant Discharge Elimnation System
based requirenents in permts under the C ean Water Act

Clean Air Act of 1983

Nati onal Primary and Secondary Anbi ent 40 CFR Part 50.1-.6,8,9,

Est abl i shes standard for anbient air quality to Acti on

Applicable Air Quality Standard .11,.12, and Appendi ces
A protect public health and wel fare. H,J, K Establishes regul atory
standard for specific air National Enmi ssion Standards for Hazardous 40
CFR Part 61.01 pol | ut ants. Acti on

Applicable. Several alternatives would Air Pollutants
require discharge to the air follow ng treatnent.

TABLE 2-1 (continued)

Qperable Unit 4
Sout h Dakot a
Applicable or Relevant and Appropriate State Standards, Requirenents, Crite

Li m tations

Sout h Dakota Waste Managenent 74:26:03: 11 Est abl i she



appropri ate.
Regul ati ons hazar dous
wastes in sanitary landfills

Sout h Dakota Waste Managenent 74:27:03: 11 Defines re
appropri ate.

Regul ati ons di sposa
facilities

Sout h Dakota Waste Managenent 74:27:15 Est abl i shes sta
appropri ate.

Regul ati ons cl osure
noni tori ng

Sout h Dakota Water Quality Standards 74:03: 04: 02, 10 Defin
appropri ate.
tributaries

South Dakota Ground Water Standards 74:03: 15 Defin
ground-wat er classifications by benefici al Cheni cal Rel evant and appr opr
use and sets
chem cal standards

Sout h Dakota Surface Water Quality 74:03: 02 Est abl i shes
surface water quality standards. Cheni cal Rel evant and appropriate

St andar ds

Sout h Dakota Renediation Criteria for 74:03: 32 Est abl i she
appropri ate.

Pet r ol eum Cont am nated Soils SOi

contam nated with petrol eum products.
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30. LIST OF ACRONYMS AND ABBREVI ATI ONS

ACC: Ai r Conbat Command
AF: Air Force
AFB: Air Force Base



ARARs Appl i cabl e or Rel evant and Appropriate
Requi renent s

CERCLA: Conpr ehensi ve Environnental Response,
Conpensation and Liability Act

(6003 Cheni cal s of Concern

DNAPL : Dense non-aqueous phase liquid

EAFB: El Il sworth Air Force Base

EP: Extraction Procedure, the EPA's standard | aboratory
procedure for

| eachat e generation

EPA: Envi ronnental Protection Agency

FFA: Federal Facilities Agreenent

FPTA: Fire Protection Training Area

FTA: Fire Training Area

GPR Ground Penetrating Radar

HQ Headquarters

IN SI TU: In the original place

| RA: I nteri mRemedi al Action

I RIS: Integrated Ri sk Information System

| RP: Install ati on Restoration Program

JP- 4 Jet Propul sion Fuel Nunber Four; contains both ker
and gasoline

fractions.

LNAPL: Li ght Non- Aqueous Phase Liquid

MCL: Maxi mum Cont am nant Level s

ngd: MIllion Gall ons per Day

ug/ |l : M crograns per liter

ng/ |l : MIligranms per liter

IVSL: Mean Sea Leve

NAPL : Non Aqueous Phase Liquid

NCP: Nati onal O and Hazardous Substances Contingency Pl an

NEPA: Nati onal Environmental Policy Act

NPDES: Nati onal Pollutant Discharge Elinminati on System

NPDWR: Nati onal Primary Drinking Water Regul ations

NPL: National Priorities List
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QuU:
RG
PAH:
PCB
el ectrica

PCE
renmoval .

pg/ g:
PL:
ppm
RCRA:
Rl / FS:
RCD
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Qperabl e Unit
Synbol s for oil grease
Pol ynucl ear Aronmatic Hydrocarbon

Pol ychl ori nated Bi phenyl; |iquids used as a dielectrics
equi pnment
Per chl oroet hyl ene; 1iquids used in degreasing or paint

pi cogranms per gram
Publ i c Law
Parts per mllion by weight
Resource Conservation and Recovery Act
Renedi al I nvestigation/Feasibility Study
Record of Deci sion



SARA: Super fund Amendnents and Reaut hori zati on Act
SACM Superfund Accel erated C eanup Mdel
SVQC: Sem vol atil e Organi ¢ Conpound

TCA: 1, 1, 1,-tetrachl oroethane

TCE: Tri chl or oet hyl ene

TCL: Tar get Conpound Li st

TCLP: Toxicity Characteristic Leaching Procedure
TDS: Total Dissolved Solids

TOC: Total Organic Carbon

TSD: Treatment, storage or disposal sites/nmethods
USAF: United States Air Force

U S. EPA United States Environmental Protection Agency
USDA: United States Departnent of Agriculture
USFWS: United States Fish and Wldlife Service
USGS: United States CGeol ogical Survey

VES: Vertical Electrical Sounding

VOC: Vol atil e Organi ¢ Conpound

WC: Water Quality Criteria

WATP: Wast ewat er Treatnent Pl ant
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Responsi veness Summary
Renedi al Action at Qperable Unit Four
Ell sworth Air Force Base, South Dakota

1. Overvi ew

Apr

The United States Air Force (USAF) established a public coment period fron



Septenber 18 to

Cct ober 18, 1995 for interested parties to review and coment on renedial a

consi dered and described in the Proposed Plan for Operable Unit Four (QU4)
Pr oposed

Pl an was prepared by the USAF in cooperation with the U S. Environnental Pr
Agency

(USEPA) and the South Dakota Departnment of Environment and Natural Resource
( SDDENR) .

The USAF also held a public neeting at 6:30 p.m on Septenber 26, 1995 in t
Bonb W ng

Auditoriumat Ellsworth Air Force Base (EAFB) to outline the proposed rened
reduce risk

and control potential hazards at Operable Units 1, 2, and 4.

Sone of the public comments pertained to the selected renedies in the Propo
for all the

operable units. Rather than attenpting to separate out the comrents which
an

i ndi vi dual operable unit, on Responsiveness Sumary was prepared to address
conment s

for all the operable units.

The Responsiveness Sumary provides a sunmary of comrents and questions rec
fromthe
conmunity at the public nmeeting and during the public coment period as we
USAF' s
responses to public coments.
The Responsiveness Sumary is organized into the foll ow ng sections:
0 Background on Conmunity I nvol venent

O Summary of Comments and Questions Received During the Public Comren
Peri od and USAF Responses

0 Renai ni ng Concerns

The selected alternative for the landfill, soil, cover, includes the foll ow
conponent s:

O Institutional controls for the landfill area;

0 Placing a soil cover capable of sustaining perennial vegetation ove
ar ea;

O Landfill gas nonitoring and passive collection system as necessary
0 Long-termnonitoring and mai nt enance.
The selected alternative for the ground water, punp and treat, includes the

naj or
conmponent s:
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0 Continued operation of the interimrenmedial action (I RA) which cons
renoval and treatment of contam nated ground water
O Installation of recovery trenches and/or additional extraction wel
to the existing | RA ground-water recovery system
0 Treatnent of renoved ground water at the treatment plant built for
O Discharge of treated ground water to a surface water drainage, tot
wast ewat er treatnent plant, or by underground injection
2. Background on Community I nvol venent
Fod CF August 30, 1990 EAFB was listed on the USEPA' s National Priorities List
eder a

Facilities Agreement (FFA) was signed in January 1992 by the Air Force, EPA
the State and went into effect on April 1, 1992. The FFA establishes a pro

f ramewor k and

schedul e for devel opi ng, inplenenting, and nonitoring appropriate response

EAFB.

Conmunity relations activities that have taken place at EAFB to date includ

O

out .

| oca

O
mai nt ai ned

O
di stri buted

FFA process. After preparation of the FFA by the USAF, EPA, and SD
t he docunment was published for comrent. The FFA becane effective
April 1, 1992.

Adm nistrative Record. An Administrative Record for information wa
established in Building 8203 at EAFB. The Admi nistrative Record co
i nfornati on used to support USAF decision-making. All the docunment
Adm ni strative Record are available to the public.

Information repositories. An Admnistrative Record outline is |oca
Rapid City Library (public repository).

Conmmunity Relations Plan (RAB). The CRP was prepared and has been
accepted by EPA and the State of South Dakota and is currently bein

An update to this plan will be prepared in 1996.

Restoration Advisory Board (RAB). The RAB has been forned to faci
public input in the cleanup and neets quarterly. 1In addition to US
Sout h Dakota oversi ght personnel, the RAB i ncludes comunity | eader
representatives fromthe surroundi ng area

Mailing list. A miling list of all interested parties in the comm

by EAFB and updated regul arly.

Fact sheet. A fact sheet describing the status of the IRP at EAFB
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to the mailing addressees in 1992,

0 Open house. An informational neeting on the status of the IRP and o
environnental efforts at EAFB was held on May 6, 1993. An open hou
f or mat
was al so used during the Novenber 16, 1995 Restoration Advisory Boa
neeti ng.

O Newspaper articles. Articles have been witten for the base newspa
regardi ng
IRP activity.

The Proposed Plan for this renedial action was distributed to the mailing
for tggh;Ents, and additional copies of the Proposed Plan were avail able at the
26 %ggglic neeting. A transcript of comments, questions and responses provided
DUbIIrcneeting was prepar ed.

3. Sunmary of Conmments and Questions Received During the Public Comment
Peri od
and USAF Responses

Part | - Sunmmary and Response to Local Community Concerns

Revi ew of the witten transcript of the public neeting did not indicate com
objections to

t he proposed renedial action. No witten comments were received during the
conmmrent

peri od.

The majority of the comments received during the public neeting were in the
guesti ons

about the renedial investigation findings, the renedial action; i.e., what
how it

woul d be done, and what effects the action mght have. 1In addition, one qu
addr essed

purchase of off-Base property. Representatives of the USAF were avail abl e
answer s

to the questions and al so provided an overvi ew presentation during the neet
descri be the

proposed actions.

Part 1l - Conprehensive Response to Specific Technical, Legal and
M scel | aneous Questions

The coments and questions bel ow have been nunbered in the order they appea
witten
transcript of the Septenber 26, 1995 public neeting.

Comment 1. Jan Dem ng



Asked about whether the streamrunning fromthe northeast to the south
OU-1 was
contam nated, or was transporting contan nants.
Response 1: Evidence of jet fuel and pesticides were found in the sedi ment
drai ns
were deferred to QU 11 to allow additional investigation of th
conditions on the Base. The ecol ogi cal assessnent showed t hat
to ecological receptors. The oil/water skinmer in Pond 001 wll
contam nation floating on the pond surface. The nonthly NPDES sa
for a
range of chem cals ensures that no contamination is going of f-Bas
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Conment 2. Jan Dem ng

Asked about whether the renedial alternative for off-Base ground water
QU-4 area
woul d i nclude any clean-up of soil in the off-Base area.

Response 2: The renediation in the off-Base area is ainmed at ground water
cont am nati on
was transported off-Base by ground water, and that is what nee
the renedi al action.

Comrent 3. W lie Kermpade

Asked if the property off-Base with contam nated wells will be purchas
Air Force
or condemmed.

Response 3: The Air Force has supplied water fromthe Rapid City Minicipa
Di stribution
systemto the off-Base properties that border the contam nant p

4, Remai ni ng Concerns
Based on review of the transcript of the oral coments received during the
neeting, there

are no outstanding i ssues associated with inplenentation of the proposed re
action.
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